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[mfeft*<o«KiB] 

[38W©ff«BftKM] 20 
[0 0 0 1] 

[0 0 0 2] 

H ; eho-7tt©B8Lfce's'H/-H 1. 2kbps 

JESixfeo JEKi, NTTSPtta«IHaca^ttoBI*Lfe 

tr^ h h 5. 6kbps<£>P S I - CE L P b^^oft^ 

ELP (Code Exited Linear Prediction:M. R. Schroe 
der, "'High Quality Speech at Low Bit Rates*, Proc. I 
CASSP'85, pp. 937-940 Kffitt) t 5 ^*e£r&& L/c^ 

^£Jfc«fc«rfT? t^oJife (A-b-S : Analysis b 
y Synthesis) £r&ffi LTV^ ^ b K:4$fK#Sfc<5 0 

[0003] ^rr% cELP^Sttr/wyx 

^ico^Tl^t^o H3ttCELP^*co^F-S-<t;SgH 
<D«tlB^ny^H"C*5o *i\ LPC5frtfr»2 2K:*3 
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i: L P C»ffftff 4 ntfciotLP c«ftS:ft, * 
fcH&tbfc L P C«S<0#*Hb«rfT«l^ L P C?3F^-£r 
* fc# blifc L P C«F t tff f{k L ttl^t L P C 

(16 2 3 tfl|*WW-^4B2 4 {Z-temisfot^Wky-^y*^ 

SrEtOWU *Jh,«xS:L PC^»2 6^iS5 0 IE 

LPC*^R«B5 2 6f-*5^T, =gm¥t$M2 5t#b 
ixt2oOf®|^LT, LPCM8 2 2 7?i5>ttfc 
afftLPCffft(;:«tot7^;^ y y/^ff*v>2o 

^^^#^0 M(-s Jt««2 7(d*3V^Ttt. LPC 

$fi,2-o<D&f$ t =g<Dmmm (ftii^v) *<z> 

BBBH-*«:fT*5o *fc3EK, jS*W*«2 3 
ff#(8 2 4 ©tt^f LttSiff fiS» 2 

5, LPC^ffl2 6%mmt$it2>^ b\c£^mbth 
5#<co^#irA^ : i : ^^oSggiff^:€rtT*»/\ ^<£> 

>b, tStv/;Wyf^^, S^K*©^-^ 

45:i:iaotW>«tSr#, LPC^ fpjR* 

v^^^7 f ^-xsr*tJ?)TeaiK2 9^ais 0 * 
T&kmmz^&mvi'T'A'&mm-t&o lp 

[0 0 0 4] H7/^yXA|^lj5A°7^-^^ 

(vq) -r^^, itu^2 7t^^tiw yf^ 

fftft5-ti-«fcoT^^ h/Pt^ft (VQ) 
[0 0 0 5] y y KBBBSrfflv^^^ h/u 

[0 0 0 6] HTI-7^=fyXAS:HWt5o 
^pi— ^^<^ |,;v©ifH^ty^ (n^ K-<^ h/u) 
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3 0 (mfc&tRW't y«^tf^y>f >-£cs>2& 

mi) i^-To 

[0 0 0 7] 

En=S (X i -Cn, i ) 
i =0 

En : n#©D— K^2h;i/fcODSiBI 

X I : wMf^y 

Cn, I : □ — K^S>MU 

n: K^MKD*^ 
i : ^2MIADOT 

[0 0 0 8 J ^{-it^gP3 3^*3V^T, «■=» — V*<# h 

S-g-Sr-^ F/l/^3 4it5o tt^S(53 3(i, ^ 
h/i"flHHK3 2 ttmVrn»3 1 MU ^ h^HF 
-SH63 2\C&m£thfz±X<D^— K-<^ h /WONT'S t> 

i 
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* [0009] (5*=-^) -ett, 

[ooio] ±gsr/u^y x^t^j: 9, «5W-MfcHB9 0> 
[0011] -t r -cftjS-ctt. ftttikm&H 9/hS<-T 

6 Q w^sfiDi^wsr^^yxASrKTiiia^So r 
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[0 0 12] ^«>, 

»tLPC*rilLfct>©i:*SA/jS*LSi:, ra«Hf»4 

<Z> (*2) (C*-T 0 
[0 0 13] 
[«2] 



En=S (Xi -gnXAi-hnXSi ) 
i =o 

E n : n #<Z> D - K ^ h fflC »fc B40 H^HI 
S i :lfeB|»WLPC^jS»»Iin«X 



[0 0 14] «fe^Jt«ffl5 4 3fc*5l^"C, ^ h/M^K 
co#^-£r-<^ Y^(D^%A 4 ^i~5 0 *tif£#J4 3 f3\ 

£^ 4 £^£ 0 40 

[0 0 15] (:r^~^) fci£$;h, 

[0 0 16] ±lsr/v-^yXAt^J:9, s^HfcS&Sfc 

2 Otf>& & ft £ 4XT # fc 0 

(1) AW^#ffiO«*«M43SS»*"e*>Sii:S:*Jffl 
Lfc2o^>fyS:VQtSo 50 



(2) y-f y^5^^7 AffltBBBSrWfflLTW 
(^WW-g-fls) o ft*5, -kffi (1) tt0*BP 

S*tt-efc9. (2) lilTU-TfflfflWG. 729 

•x*m^btix^z>%mx~»>2> 0 ^tib^iaot^ 

[0 0 17] 
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[0 0 18] 

It* (Jtrt») l-»ttl^«^^ h/u£r*tf>3 
[0019] 

[»w<z>^j6«>?bsb] *«9i0>w#« i iJiia*«)»w 30 
map lt bjbeibs: jttt-rs ^t\cx^o mmtt = - k-< 

[0 0 2 0] B»**2^ia*o3SMtt, ^ffl«»#, ft 

bmmmzttirzitmb(Dffi<Dftm<7>m^^£^xm 
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WLlzX — b&#<< yoft^t 
[0021] KT, *^W^ill^Mi:ov>t, Hi 

ttA^snsfti^ vt, 1 2 fi*®</^ >-<Dmm(D 
ftbz&mzM^&itmizWz&i'Xm^iktt^i? ya* 

«»»lft»T* 1 6lif « 

»d^»6*vfcEB»coJt(ftfc J:oTfi*>ilS bTZ — 

[0 0 2 2] £k±.(DJ:?\cMf&t5frtc-<? h/wS^tjfe 
i^ov^T, llll^fflv^TiftK-r5o ^#>, ft-T-it:^-< 

^ h/U^rSt-, LBG7/^!iXA (IEEE TRA 
NSACTIONS ON COMMUNICATIO 
NS, VOL. COM-28, NO. 1, PP84-9 
5, JANUARY 1 9 8 0) CiotMtSo * 

»1 4^t4«I»l«t Lt iff ««S:*t*l:«* U t*5 

[0023] $ta^ ^tb/cSigy-r ^ i i mfc^m 
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[00 2 4] 



(ft 3) \Z7jk-t 0 



P° I og ( Ga+Gs) 
R=Ga/ ( Ga+Gs ) 

(Ga, Gs):SiS>fV> 

Ga : iglS^HtCDtfV V 
G s : fi^fl^SfgcDif -Y > 
(P, R ) : XJl^Z^Ji* 
P :fl) 
R 
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£ 0 G a + G s^i:*omi:iiWffiEt 

[0 0 2 6] »c^, htttbSPl 3^*3^T. 

h/^^o v^t h/u^iiaa (ft 4) ^ 

[0 0 2 7] 
[*4] 



I l 
Tp-P- (EUp iXpi+EVpiXri) 

i = 1 i = l 

I I 

Tr = R- (SU riXpi+EVriXr i) 
i = 1 i = I 



(Tp, Tr ) if*/ h-^Mi/ 

(P, R) :AZr<2MU 
(pi.ri) 

Up i,Vp i,Ur i.Vr i :^}B»J#3$ (S£|) 



[0028] jkfcEKi&UHfBi 6ic*5v^r», &^<z>w-j|l:S«: (fts) t«-To 

ftttffl 5^»»$*bfc^««**ffl^T, [0 0 2 9] 

ttffl»t?»&tbfc^-^sx r/^^ h/l^fffl* [ft 5] 

Dn=WpX(Tp'UpOXCpn-VpOXCrnf 2 
+WrX (Tr-Ur0XCpn-Vr0XCrn) 



D n : $->fy V^O V )lt □ - h ©FEU 

(Tp, Tr) h^MU 
U p 0.V p0,U r0,Vr0 :MJ&& C B^tt) 
(Cpn, C r n ) : □ — 



[0 0 3 0] tfcK, Itttffil ^ Wi^J-SHii 7 



[0 0 3 1 ] 



^M^y^l9tf^ 0 *fc, #btb*40 [ft 6] 
] I 

P=(EUp iXp i +EVp i Xr i ) +UpOXCpn + VpOXCrn 
( ] 

r=<EUr iXp i +EVr iXr i ) +Ur0XCpn+Vr0XCrn 

i°l i = 1 

(Cpn, Cm) : =}~ K-^? r;l> 
(p . r > :tKft<Sh^ 
(pi.ri) :58*<Z)ffl^fb^ 
Up i.Vpi.Uri .Vri : WJfiSS ( HjEfil > 

i iCKofj^l^b^^h^^^^VT-'^^ 
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[0 0 3 2] Sfc, 
[0 0 3 3] 



pQ=CpN 
rO=CrN 
pi=pi-l 
ri=ri-l 

N : >f V y<DW 



1 > 



[0 0 3 4] (t*=i-40 T*f3\ ^£>#-^ 

9 YMt&hXtmz** h^*|ft»«)H»f«)«flBlwJ:o* 
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[0035] ^r-c\ ^sa^f&^jjrtms i stdfe^-r^^ 

Koi^-CUAT<£> (»8) (^-riK-frSSrft/Hti-SC ir 
i£j;0#«>5o ftfrWKte, #U P i, Ur i Ti&-&3§ 
©«;S:«»»bT»&ix6*fic*rS3S:SrW< -iMio 

[0 0 3 6] 

[ifcs] 



I 



To ia I = E {WpX (Pt-SUp 
t =0 i=0 

WrX(Rt-EUriXrt,if 

i -0 

Pt» 0 = Cpn 
r t t 0 = Cr n 



Xpt,i) + 

} 



in 



Tot a 1 : 

T : «J|ffl«>7 f -*a 
(Pt.Ri ) rBSHttejstfSaiSKrVV 
(pti.rt, !) rBtBtKfcWSfg^fc'^MU 
Upi,Vpi,Uri,Vri i^aiJlSjEfc ( B^tt) 

(Cpn „„Cr n <,) >:B3S)tlc3stf 3=j— K^MU 



[0037] rcoj; oiz.ffif&£nti'<? h/v-m.^f-itmz- 

[0 0 3 8] (%tfe097gftt 2)02 te*mm<vMmiz.*i 
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[0 0 3 9] |3 2{c:*JV^T, 5 2liA^J^tv5^.!Sfi^ 

L P C^*I)£f It 
tt«fi*f+»t L P C£j*»JW*«M$|#jRT», 5 3tt5 2 

Six-cv ^saHHb^* l-A'fclMtT, 5 sweats*** 



40 



50 



ft:"** KA'ftjftfBKOrt^FSrJEJH-SitWEW-C, 5 9 ttJfc 
[0040] SA±.<D£. o izMf&Ztitc^? h/is&T-itfe 

BGT^DXA (I EEETRANS ACT I ONS 
ON COMMUNICATIONS, VOL. CO 

M-28, NO. 1, PP8 4-9 5, JANUARY 
1 9 8 0) *tJ:ctMt6. 

[0 0 4 1] *i\ '<7*—?Z\-W&5 3^*3i/'>T > A 
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fK5 2, Hie, m^-ik^? hA4fctt»5 4fc»tt$ix 
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En=E (Xi-Ga nXAi-GsnXS i ) 
i =0 

Gan=OrnXexp (Opn) 
Gsn= ( 1 -Orn)Xexp (Opn) 
Opn=Yp+Up0XCpn+V P 0XCrn 
Orn=Yr+Ur0XCpn+Vr0xCrn 

Yp =SUp jXp j + ZVp jXr j 
j = 1 3 = 1 

Yr = 2 U rjXp j + E V rjX r j 
j - l j * l 



*«»»»l^l3*tS^tt«*«©lttM-C«Lfc (ft 2) 
#W («9) fcS<5< 0 
[0 0 4 2] 

2 



Gan.Gsn : fi-^fb^rV > 
(Opn, Orn) : ffl-^fl7<2 Ml/ 
(Yp. Yr) :*8B<<3MI/ 

En : necDtfV^D-K-s^K^I/ftffll^fcfliOS-^fbS 

At :8®a*ftt*LPc^jKaaiais$a 

n : D-K^MKD^ 

[ :^^b-AS<A±l^a>^^b«fi) 
(Cpn, Cm) rU-K^hJU 

(pj. r j) : i&SOS^fb'OMl/ 
Upj .Vpj.Urj .Vrj :^>fljfe» ( H^fiS) 

J :*»]»» 



[0 0 4 3] L^ot, ^9;*— *fr**B5 3W3 $KBfl<E>tHIH, /^-tfcSo WHlS:* 
— K"<^ h/vco#^ft#Uftv^»©H-||LS:fT*5o [0 0 4 4] 

SH»LT*5< t>«)»4. ±lE^&«-<^ h^t3o^f^ 1*10] 

J J 
Yp = ZUpiXpj + ZVpjXrj 

i = 1 j = 1 

J J 

Yr =EUrjXpj + EVrjXrj 
j - 1 j - l 

Dxx=EXixXi 

1 -0 

I 

Dxa=EXi XA i X2 
I 

Dxs=EXixSiX2 

i -D 
I 

Daa=E Ai X Ai 
i -o 

] 

Das=2 Ai XS i X2 
r -o 
i 

Dss=E Si XS i 

i -D 



io) \c7jk-r 0 



(Yp. Yr) i^m^bjU 

Dxx, Dxa, Dxs.Da a, Da s, Ds s :£j£#Qti)fflKlfi* 
Ai :KU#tt#LPCftj£^iBi5^K 

<< si : »M*fltfLPc^flb^Asi«flgt-a5 

I : y^^U-Ag(A^g^^fb^fii) 
(pj, rj) :i&£cr>S^b^r-;i/ 
Upj >Vpj,Urj ,Vrj :*m$& 

j : trK^gu^S^b^^h^^/rv^^Vx^^ 



(8) 

13 14 
[0 0 4 5] tm&WRS 6 111*51 vT, s<7*- * t£&&:<D (Sll) fc»-f 0 

>?fH§L&5 3TS-*Lfc#A*7 7<-^ T>Hftftfetttt [0 0 4 6] 

5 5l^«MrtSnfc^W«*. ^ h/^i5 [Sll] 

En=Dxx+ (Gan)XDaa+ (Gsn)XDss 

-GanxDxa-GsnXDxs+GanXGsnXDas 

G a n — Or nXexp (Opn) 
Gsn=(l-Orn)Xexp(Opn) 
Opn-Yp+Up0XCpn+Vp0XCrn 
Orn=Yr+Ur0xCpn+Vr0xCrn 

Dxx, Dxa, Dxs, Daa. Das, Dss : £j£^H<D?gBM. 
Gan, G s n : iS-^/b^V > 
(Opn, Orn) : fg%Yfr*<?h;i/ 
(Yp, Yr) :^»K^hA 
UpO, VpQ. UrO, VrO:*S8eaa(H3Effl) 
(Cpn, Cm) :3-K^^7h;U 
: □ -K-tSK 
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[0 0 4 7] Jfc*3. mmtatVx xfi^- K-<^ h/MZ> 

[0 0 4 8] Jfcf^ JfcifcgflS 8tt, ^ 5 7 

t %m W-*«fP 5 6<Z>ffiHiPU h/l^F-g-«5 7{r^ 

^tL/c^O^— K-<^ h/WD^T*&ggfff-^gP5 6(CT 

yof^5 9 Sr£tJi«-SHb;^ h/wSr*J?>, £*x 

tt-g-ft^ hM* (*6) t-J:92R£>5o 
[0 0 4 9] Sfc, 5S«r^*r2fe (f 7) Srfflv^o - 

bo 

[0 0 5 0] roipiiricSft^^ h/vfi^ffi^ 
-5 J: tt-g-ft:^ hA4MW», ^SlflMRftitt 

[0 0 5 1] 



[BiB<0fB¥*RW] 

[0 2] *«B©-JIIIS©»«tJ:5^^ h/i-fi^bjfe 

30 (ommyv ytm 



40 



[HI 4] t£#E<£>-<^ h/^& 

[0 5] vttetD^? h^m 
5 4 m^it^t v 

5 5 ^Mffiftfett 



1 1 
1 2 
1 3 

1 4, 
1 5, 
1 6, 
1 7, 
1 8, 
1 9, 
5 2 
5 3 



5 6 
5 7 
5 8 

5 9 h^<0$m- 
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